Central nervous system serotonin and personality as variables contributing to excessive alcohol consumption in non-human primates.
Non-human primates will readily consume an alcohol solution for its reinforcing effects when such a solution is palatable, with some subjects consuming alcohol to excess. In this review, we discuss variables that contribute to high alcohol consumption and the behaviours that are correlated with it in a non-human primate model. Developmental and behavioural correlates of central nervous system (CNS) serotonergic activity, as measured by concentrations of the serotonin metabolite 5-hydroxyindol-3-ylacetic acid (5-HIAA) in the cerebrospinal fluid (CSF), were used to investigate neurogenetic influences on alcohol consumption, as well as personality traits that characterize excessive alcohol intake. Inter-individual differences in CSF 5-HIAA concentrations were shown to have trait-like qualities, and with stable inter-individual differences across time and settings. Research has shown numerous similarities between human and non-human primates with respect to Type I- and II-like alcohol abuse and their associated behaviours. In the present series of studies, features characteristic of Type I alcohol misuse, such as high levels of anxiety, hypothalamic-pituitary-adrenal output, and situational stress predicted high alcohol intake. Primates with low CSF 5-HIAA concentrations also exhibited behaviours characteristic of Type II alcohol abuse. Principal among the traits that these subjects exhibited were deficits in impulse control. For example, subjects with low CSF 5-HIAA concentrations engaged in spontaneous behaviours that bring reinforcement but placed them at risk, such as entering food baited traps, jumping from dangerous heights to get from one tree to another, and consuming large amounts of alcohol. They can be characterized by other Type II-like deficits, such as impaired social competence, social alienation, and unrestrained, violent aggression. Non-human primates with low CSF 5-HIAA concentrations also exhibited high intrinsic tolerance following modest intakes of alcohol, and high rates of aggression during intoxication. High preferences for sweet solutions were shown to predict excessive alcohol consumption. Maternal and paternal genetic influences played major roles in producing low CNS serotonin function and excessive alcohol consumption. These genetic influences on serotonin function were exacerbated by early rearing experiences, particularly parental deprivation.